Binge eating disorder (BED) is the most prevalent eating disorder diagnosis and is observed across racial and ethnic groups (Hudson, Hiripi, Pope, & Kessler, 2007; Striegel-Moore & Franko, 2008) . BED is characterized by regular consumption of objectively large amounts of food accompanied by a subjective sense of loss of control over eating, and is associated with heightened psychiatric and medical comorbidities and symptoms (Dickerson et al., 2011; Grilo, 2003; Wonderlich, Gordon, Mitchell, Crosby, & Engel, 2009) .
Obesity is a risk associated with BED and may also be the result of persistent binge eating (Grilo, 2003; Marcus & Wildes, 2009; Striegel-Moore & Franko, 2008) . Epidemiological studies indicate that obesity is significantly more common in minority women than in Caucasian women and is disproportionately rising among African Americans and Hispanics (Flegal, Carroll, Ogden, & Curtin, 2010) . The prevalence of binge eating has been estimated to be as high as 21%-48% among overweight and obese individuals in racially/ethnically diverse populations (Latner, Wetzler, Goodman, & Glinski, 2004 ), yet the relationships among body mass index (BMI), BED symptoms, and sociocultural and psychological factors in racial/ethnic minority samples have not been investigated.
To date, studies of race/ethnicity in BED have been largely limited to epidemiologic or community samples (Marques et al., 2011) . Community-based studies have reported significant racial/ ethnic differences in the clinical presentations of Black and White women with BED Striegel-Moore et al., 2005) . Little is known about racial/ethnic differences among treatment seekers with BED because treatment studies typically have insufficient racial/ethnic minority representation to allow statistical comparisons. Moreover, the few available studies of racial/ethnic differences in BED noted that a sampling bias appears to exist between White and Black treatment-seeking and community women with BED (Grilo, Lozano, & Masheb, 2005; . African American women with BED in a clinical sample were older, had higher BMIs, and had more eating disorder symptoms than African American women with BED drawn from a community sample from the same geographic region (Grilo, Lozano, & Masheb, 2005) . Further research comparing treatment-seeking individuals with BED to epidemiological data is needed to help identify the characteristics of those who seek treatment (within and across racial and ethnic groups) and to assess the generalizability of BED treatment study samples to the general population.
It is particularly important to consider the possible role of socioeconomic status (SES) in observed racial/ethnic health disparities in those seeking treatment. Authors have argued that relationships between SES and health variables may be conditional or interactional and that race and class should be examined as both main effects and interactions (Farmer & Ferraro, 2005) . Although lower SES has been observed as a risk factor for BED across racial/ethnic groups, studies of symptom patterns among those with BED have rarely included questions related to SES (Marcus, Bromberger, Wei, Brown, & Kravitz, 2007) .
The objective of this study was to compare demographic variables and baseline symptomatology of treatment-seeking African Americans and Hispanics with those of Caucasians enrolled in treatment trials of BED. Additional exploratory analyses compared demographic variables and BMI between these treatment-seeking samples and publicly available community survey data. Kristeller, 2007; Peterson, Mitchell, Crow, Crosby, & Wonderlich, 2009; Safer, Robinson, & Jo, 2010; Shapiro et al., 2007; Wilfley et al., 2002; Wilson, Wilfley, Agras, & Bryson, 2010) . Treatment studies were selected based on the criteria that the study (a) was a randomized, controlled trial (RCT); (b) included at least 10 participants; (c) was either published in a peer-reviewed journal or funded through a peer-reviewed process; and (d) was conducted in the United States. After description of the study, written informed consent was obtained. The current analyses of baseline data included all participants in the studies from Caucasian (n ϭ 1,204), African American (n ϭ 120), and Hispanic (n ϭ 64) racial/ethnic groups. The human subjects review committees of each of the 11 original data sites, as well as the first two authors' institutions, approved this study.
Measures
Demographic information. All studies collected sex, racial/ ethnic information, and education status. Education was chosen as a proxy of SES in part because data were collected at distinct geographic locations in the United States with different average household incomes and price indices and because education has been found to be a better predictor of health-related outcomes than income (Ross & Mirowsky, 1999) . Education was coded as less than 12 years of education, 12 years or the equivalent (high school or general equivalency diploma), 13-15 years, 16 years (a 4-year college degree), and postgraduate education. For the purposes of secondary comparisons to epidemiological data, the highest two categories-college degree and postgraduate education-were combined to allow comparison to categories in publicly available survey data.
BMI. In each study, participants' height was measured with a stadiometer, and weight was measured with a balance beam scale by study personnel, from which BMI (kg/m 2 ) was calculated.
Eating Disorder Examination (EDE).
Treatment studies employed this semistructured investigator-based interview to assess BED and its features, including number of objective binge episodes (OBEs; eating unusually large quantities of food while experiencing loss of control, which corresponds to the Diagnostic and Statistical Manual of Mental Disorders definition of binge eating; American Psychiatric Association, 1994) and subjective binge episodes (SBEs) over the past 28 days (Fairburn & Cooper, 1993) . The EDE yields four subscale scores-Restraint, Eating Concern, Weight Concern, and Shape Concern-as well as a global score, which is an average of all four subscales. Respondents indicate whether the item has been true over the previous 28 days (yes or no) and, if so, on how many days or how many times it has occurred. A global score is also reported, following the scoring suggested by Fairburn & Beglin (1994) . Subscale scores exceeding 4.0 indicate clinical concern. The EDE has shown acceptable psychometric properties across eating disorders (Fairburn & Cooper, 1993) and performs well with racial and ethnic minority groups (Grilo, Lozano, & Elder, 2005; Grilo, Masheb, Lozano-Blanco, & Barry, 2004) . Two of the trials (Gorin et al., 2003; Kristeller, 2007) used the questionnaire version of the EDE (EDE-Q) rather than the interview (Fairburn & Beglin, 1994) and made BED diagnoses using the Structured Clinical Interview for DSM-IV Axis I Disorders (First, Spitzer, Gibbon, & Williams, 1996) . Studies have documented good agreement between the EDE-Q and the EDE on frequency of OBEs and subscale scores among patients with BED (Grilo, Masheb, & Wilson, 2001) .
Collaborative psychiatric epidemiology surveys. To examine differences between individuals with BED in the CT-BED database and community-based samples regarding age, sex, education, and BMI, we used three publicly available databases from well-known national survey studies (Heeringa et al., 2004) : the National Comorbidity Survey-Replication, the National Survey of American Life, and the National Latino and Asian American Study, which are included in the Collaborative Psychiatric Epidemiology Surveys (CPES). These studies collected nationally representative data (N Ͼ 15,000) via phone interview on mental disorders in the general population, with special emphasis on minority groups in the latter two surveys (Heeringa et al., 2004) . Interviews covered multiple mental health issues, including eating disorder symptoms, as well as sociocultural factors such as education and acculturation. We used data from the 64 participants in the CPES from the racial/ethnic groups examined in this study (25 non-Latino Caucasian, 22 African American/Caribbean Black, and 17 Hispanic) who endorsed binge eating and associated distress and impairment at the full-criteria, diagnostic level within the past 30 days. The prevalence of BED was .45%. Although the prevalence is seemingly low, this should be tempered by the fact that we examined current (i.e., 30-day) diagnoses. It is important to note that our lifetime prevalence estimate for BED was well within the range of recent epidemiological and community studies (Hudson et al., 2007; Marques et al., 2011; Stice, Marti, Shaw, & Jaconis, 2009 ). Moreover, Marques et al. (2011) previously reported the prevalence of BED using the CPES data set. Although they used Bayesian estimation to model prevalence rates, due to small sample sizes, it should be noted that our results are highly consistent.
Statistical Analyses
The analyses examined baseline measures from the studies in the database. Analyses focused on racial/ethnic differences in baseline BMI and EDE variables (global and subscale scores as well as OBEs and SBEs), adjusting for age and gender. To examine whether racial/ethnic differences in EDE, OBE, and SBE were mediated by BMI and education, we created two models (Model 1 adjusting for race/ethnicity only vs. Model 2 adjusting for race/ ethnicity, BMI, and education) and described changes in the estimated race/ethnicity effects between the two models. To determine whether the association of education with EDE, OBE, and SBE would vary by race/ethnicity, we estimated the association of education with each outcome variable separately for each racial/ ethnic group.
The observations (respondents) were not independent, due to potential similarity among respondents within study sites. To account for this, we adjusted confidence intervals (Wolter, 1985) and conducted statistical tests using mixed models. In the mixed models, the data set was treated as if it were a multisite clinical trial (Brown & Prescott, 1999) , with a random intercept for study site. Multiple imputation was used to handle missing data (Allison, 2001) . Statistical tests were done with measures on their original scale, except that OBE was log transformed prior to analysis due to a nonnormal residual distribution, and SBE was converted to a set of binary variables due to extreme skewness of the distribution. All reported results were significant at p Ͻ .05. All outcomes were modeled as continuous (using PROC MIXED in SAS 9.1), except that the two SBE indicators were modeled as binary via logistic regression (PROC NLMIXED in SAS). Table 1 shows the number of participants in the study sample by race/ethnicity, study site, education, and gender. Hispanic participants were significantly more likely than Caucasians to have less than a high school education (7.8% vs. 0.8%; p Ͻ .005). Caucasians in the sample were significantly more likely to be male than were African Americans (16.0% vs. 9.8%; p Ͻ .05). Age did not vary by race/ethnicity (p Ͼ .38); the mean age in the sample was 47.0 years (SD ϭ 10.7) for Caucasians, 45.1 years (SD ϭ 11.4) for African Americans, and 42.7 years (SD ϭ 10.1) for Hispanics. 
Results

Racial/Ethnic Group Differences in Demographics and Symptoms
Potential Mediators of Racial/Ethnic Group Differences in BED Symptoms
To examine the possibility that racial/ethnic differences in EDE described above might be partially explained by differences in BMI and education, we constructed two models for the EDE Global scale and each subscale (see Table 3 ). To the extent that the parameter estimates (␤) for race/ethnicity decrease between Models 1 and 2, this finding would indicate that the differences are partly explained by BMI and/or education. The results suggest that BMI and education explained little of the difference between Note. Subscripts (a ϭ Caucasian, b ϭ African American, c ϭ Hispanic) indicate racial/ethnic differences that are statistically significant for a given category of education or gender (p Ͻ .05). One study (Shapiro et al., 2007) did not include assessments of the primary variables (binge eating frequency, Eating Disorder Examination scaled scores), and these participants could not be included in primary analyses and are excluded from analyses in Tables 1-3 . GED ϭ general equivalency diploma. a Stanford University was Data Coordinating Center, which aggregated the data; study sites were Washington University and Rutgers University.
Caucasians and Hispanics for EDE Global, Eating Concern, and Shape Concern, given that parameter estimates for race/ethnicity changed less than 1% in Model 1 versus Model 2. However, the difference between African Americans and Caucasians on EDE Restraint actually increased by about 23% when adjusting for BMI and education. Follow-up analyses showed that this increase was likely due to an interaction between BMI and race/ethnicity with respect to Restraint (see Figure 1 ). Analyses indicated decreased Restraint among Caucasians with above the sample mean BMI but increased Restraint among African Americans with above sample mean BMI. Model 1 mixes participants with above versus below mean BMI, diluting the estimated effect of Restraint scores observable among only African Americans with higher BMI. However, Model 2 holds BMI constant, and the estimated racial/ethnic difference in Restraint is therefore greater. The effect of education was estimated separately for each racial/ ethnic group, for each EDE subscale. None of the differences between categories of education was statistically significant (ps Ͼ .10), and r 2 values representing the size of the education effect were uniformly small (r 2 Ͻ .005), indicating that education explained no more than half of 1% of the variance in severity, regardless of race or ethnicity.
Generalizability of BED Clinical Trial Data to the General Population
To examine the generalizability of this national sample of clinical trial data, we compared data from CT-BED to publicly available data from the CPES, on variables that permitted comparison: age, sex, BMI, and level of education. Comparisons were first conducted for each racial/ethnic group separately. Two-group analysis of variance was used to compare age and BMI within each racial/ethnic group, and Pearson's chi-square test of general association was used to assess sex and level of education. As shown in Table 4 , significant differences were found between the clinical samples and the nonclinical samples for BMI and years of education. As expected, the clinical trial sample had higher mean BMIs than the community samples (the difference for Hispanics was only at a nonsignificant trend level). Years of education differentiated the groups. Among African Americans with BED in clinical trials, for example, only 0.8% had less than a high school education (12 years). However, among African Americans in the community with BED, 24.0% had less than a high school education. As a further example, among Hispanics with BED in clinical trials, 39.7% had at least a college education; however, among Hispanics in the community with BED, only 5.9% of the sample had a college education. Across all the clinical trial data in CT-BED, only 24 African American and Latino/Hispanic individuals with no college education were included in the studies.
No significant differences were found within any racial/ethnic group for age or sex. However, given the underpowered nature of these analyses, comparisons were conducted with the entire sample as well. In comparisons of all participants (Caucasian, African American, and Hispanics) in CT-BED to all those with BED from the same groups in CPES (also combined), the differences in mean age achieved statistical significance. For the clinical sample, mean age was 46.29 years (SD ϭ 10.90), whereas for the nonclinical sample, mean age was 42.30 (SD ϭ 12.84), F(1, 1450) ϭ 8.07, p ϭ .005. However, differences in representation of male subjects in each sample were still nonsignificant (Pearson 2 ϭ 0.161, p ϭ .398).
Discussion
This study revealed racial/ethnic differences in demographic variables, mean BMI, and features of eating disorder psychopathology among Caucasian, African American, and Hispanic participants who were enrolled in treatment trials for BED. Demographically, no age differences were found, but fewer African American men than Caucasian men participated in the clinical trials, and Hispanic participants were less educated than the Caucasian sample. Interestingly, Hispanic individuals evidenced greater symptoms of eating pathology than both Caucasian and African American participants, indicating that they reported the strongest distress about body shape and weight. African Americans showed higher restraint scores than Caucasians (but not Hispan- Note. Analyses were done using mixed models with a random intercept for study site. Multiple imputation was used to handle missing data. Statistical tests were done with measures on their original scale, except that objective binge episode (OBE) was log transformed prior to analysis due to a nonnormal residual distribution, and subjective binge episode (SBE) was converted to a set of binary variables due to extreme skewness of the distribution. Statistical tests were done after adjusting for age and gender. Subscripts (a ϭ Caucasian, b ϭ African American, c ϭ Hispanic) indicate racial/ethnic differences that are statistically significant for a given outcome. CI ϭ confidence interval.
ics), indicating more efforts to control food intake. Although racial/ethnic group differences in severity of eating disorder features were observed, no group differences in the reported frequency of either objective or subjective binge eating episodes were found. Although some research suggests that Hispanics in nonclinical samples show more positive attitudes toward weight gain (Cachelin, Veisel, Barzegarnazari, & Striegel-Moore, 2000; Massara, 1989) , other studies have found that body dissatisfaction is high among Hispanics (Chamorro & Flores-Ortiz, 2000) or may fall between Caucasian and African American groups (Vander Wal & Thomas, 2004) . The current study indicates that treatment-seeking Hispanic adults may present with significantly greater body shape and eating concerns relative to other racial/ethnic groups, suggesting that taking into account culturally relevant variables may be important when treating Hispanic women with BED.
Although greater body satisfaction and more weight tolerant attitudes observed among African American women in the general population may be a protective factor against the development of some eating disorders, researchers speculate that these same attitudes may increase risk for binge eating and obesity due to the absence of motivation to avoid weight gain (Fitzgibbon et al., 1998) . Data from treatment-seeking samples with BED, including our own, are somewhat inconsistent on this point. In a previous study of racial/ethnic differences among treatment-seeking women with BED, Black women showed significantly higher BMI scores than White women but lower levels of weight concern (Grilo, Lozano, & Masheb, 2005) . In contrast, another study of treatment- Note. Model 1 includes only race/ethnicity; Model 2 estimates race/ethnicity effects after adjusting for baseline body mass index (BMI) and education. Analyses include Eating Disorder Examination subscales only where there were significant racial/ethnic differences as shown in Table 2 . Analyses were done with mixed models with a random intercept for study site. The reference category is the most frequent racial/ethnic group (Caucasian) and the most frequent education group (college graduate); therefore the intercept is interpreted as the dependent variable for Caucasian college graduates with an average BMI (BMI was mean centered prior to analysis). a This estimate was computed only in cases where there was a significant racial/ethnic difference in Model 1.
seeking African American women with eating disorders also observed higher average BMI, but also higher fear of weight gain than other racial and ethnic groups (Fernandes, Crow, Thuras, & Peterson, 2010) . In the present study, African American treatmentseeking women showed comparable levels of body shape, eating, and weight concern to Caucasian women, despite differences in BMI. However, our data also indicated higher dietary restraint scores in the African American participants relative to the Caucasian participants, suggesting that African Americans with BED were highly motivated to reduce their weight and more likely to engage in dietary restraint. These observed differences were particularly notable among the subset of women with extremely high BMI scores. It would have been of interest to examine the extent to which physical activity may have influenced these findings, which unfortunately was not available in the data set. In summary, our own data suggest that treatment-seeking African American women with BED and obesity do not show the more weighttolerant attitudes observed in some studies of the general population. Although race/ethnicity was associated with features of eating disorder pathology, no differences were found in either OBEs or SBEs across the three groups. This may have been due to the fact that in order to participate in the RCT, participants had to meet the diagnostic criteria for BED, which includes binge eating at least twice weekly on average over the previous 6 months, which compressed the range at the outset. The frequency of binge eating episodes contrasts to levels of distress across the groups, wherein Hispanic participants, on average, had higher levels of body shape and eating concerns, and African Americans had higher restraint scores, relative to the Caucasian participants. These findings would suggest that interventions targeting specific behavioral components of the disorder should be similar across racial/ethnic groups, but strategies that address sources of distress might best be tailored in order to be most effective.
Findings from the present study also revealed that differences on EDE subscales among the racial/ethnic groups were not accounted for by SES and BMI. Epidemiological research suggests that the relationships among race, ethnicity, SES, BMI, and health behaviors include complex interactions and must be considered together (Farmer & Ferraro, 2005) . Epidemiological and community studies have tended to focus on the risk conferred by lower SES, finding that low SES is associated with higher risk of BED across racial and ethnic groups (Alegria et al., 2007; Reagan & Hersch, 2005; Striegel-Moore, Wilfley, Pike, Dohm, & Fairburn, 2000) . Many studies of health issues note that observed differences between racially or ethnically defined groups are better attributed to differences in SES . Our data, however, indicated that the observed racial/ethnic differences in a treatmentseeking BED population persist or increase after controlling for BMI and SES. It is possible that additional variables, such as depression, economic hardship, or stress, may help explain differences in eating disorder presentation better than education level. Alternatively, differences in cultural value systems shared by racial/ethnic groups may account for these findings.
Notably, some of the observed differences may be specific to the population that seeks treatment for BED in treatment trials. It is possible that the higher levels of distress about eating disorder features and higher BMI observed in this study among Hispanics and African Americans, respectively, do not generalize beyond this population. Possibly, members of racial and ethnic minority groups must have higher levels of eating disorder symptoms as a Shapiro et al. (2007) were included in this general examination of the generalizability of clinical trial data, accounting for differences in sample sizes from previous tables. BMI ϭ body mass index. a Group differences are statistically significant between the clinical samples and the nonclinical samples for BMI and years of education (p Ͻ .001).
threshold for treatment seeking, whereas those in the community with BED have comparable rates of symptomatology but are less likely to seek treatment . Findings from this study also raise significant concerns about the generalizability of clinical trial data to the general population with BED. As expected from previous studies of treatment-seeking biases (Fairburn, Welch, Norman, O'Connor, & Doll, 1996) , individuals who sought treatment had higher BMIs, older age, and higher levels of education. Although these findings are not unique, they have important implications for claims regarding the treatment efficacy of treatments for BED. Our analyses suggest that across 11 RCTs for BED, comprising most of the known information regarding treatment efficacy, very few individuals from African American and Hispanic backgrounds without some college education were included. However, epidemiological data suggest that the majority of those with BED in the community have a high school education or less. Although there are many known obstacles to recruitment to clinical trials from minority racial/ ethnic groups and groups with lower SES (U.S. Department of Health and Human Services, 2001), and investigators typically make strenuous efforts to increase diversity in their studies, it appears that little is yet known about the clinical presentation or treatment efficacy for individuals with BED from minority racial and ethnic backgrounds with lower levels of educational attainment.
This study has several implications for the delivery of effective treatments for BED for racial/ethnic minorities. First, our data, in accordance with prior research, suggest that treatment-seeking individuals from minority groups show substantial distress and suffering associated with their eating disorder and with obesity, and on some indicators appear to show higher severity than Caucasians who seek treatment in RCTs. Second, our data suggest that very few individuals from racial or ethnic minority backgroundsparticularly few individuals with lower levels of educational attainment-have sought treatment for BED in RCTs. Potential reasons for this underrepresentation include possible cultural differences in attitudes toward treatment studies, concerns among some groups regarding immigration status, or different levels of educational attainment among those in proximity to the location where treatment studies are conducted. However, our results also indicate that known treatments for BED have not yet been tested with adequate, representative samples to demonstrated efficacy with this group.
In order to engage minorities with lower levels of educational attainment in treatment of any kind, including in treatment trials, it may be necessary to conduct treatment and research in different settings than has previously been the case, such as community hospital weight management programs, or even less clinical and more community-based settings (e.g., YMCA, church groups). Moreover, the content of treatment programs and treatment research may need to be presented differently from how it has been. Although this study did not focus on recruitment methods, it is possible that treatment should not be presented as targeting an eating disorder, or binge eating, but rather requires a more general focus. More data documenting the process of and obstacles to engagement in treatment among those with lower levels of educational attainment are needed. In summary, findings from this study beg the question of how we can take our effective treatments to those where the need is great but the utilization is low.
Although this study is limited by the relatively small size of African American and Hispanic samples, and the limitations of measures assessing eating disorder behaviors, it represents one of the first studies to examine racial/ethnic differences in symptomatology among individuals with BED in clinical trials. Furthermore, nearly all the analyses were amply powered to detect small to medium effect sizes (Cohen, 1988) . A few group comparisonsparticularly those comparing the Hispanic sample to other racial/ ethnic groups-were limited in power to detect small effects, and nonsignificant findings regarding Hispanics should be considered with this limitation in mind. Moreover, there are limitations to combining separate RCTs into a single data set, including differences in geographical setting, types of treatment provided, and racial/ethnic minority representation that differed across studies. Although we attempted to include data from all existing RCTs that met the inclusion criteria, two studies could not be included, and thus there may have been some selection bias in the studies examined. In addition, selection bias operates whenever data from RCTs are examined, given that the sample that participates in an RCT may be different from the general population due to a variety of factors (e.g., the nature of the degree of involvement to partic-
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General (N ϭ 21) ipate in an RCT, lengthy assessment procedures, agreement to the possibility of randomization to the control group). Bias may also occur in that individuals who participate in an RCT might not be representative of individuals who spontaneously present for routine treatment to their personal provider. The comparison of the RCT data to the epidemiologic data is also limited by the differences in sample size, recruitment means, and documented differences between treatment-seeking and nontreatment-seeking samples . Despite the limitations, the study was able to identify multiple significant results concerning racial/ethnic group differences on a variety of eating disorder features, BMI, and demographic variables, which contribute substantially to our knowledge of treatment-seeking samples. The issues related to generalizability suggest that additional studies that include minorities with lower levels of educational attainment are critical. Research exploring other social and cultural factors beyond SES that may contribute to racial/ethnic differences is needed, as are studies that examine the role of race and ethnicity in relation to treatment outcome.
